Ob jec tive: We de scribe a con secu tive clini cal sam ple of chil dren and ado les cents with bi po lar dis o r der to de fine the pat tern of comor bid anxi ety and ex ter nal iz ing dis or ders (attention-deficit hy per ac tiv ity dis or d er [ADHD] and con duct dis or der [CD] ) and to ex plore the pos si ble in flu ence of such a comor bid ity on their cross-sectional and lon gi tu di nal clini cal char ac ter is tics.
I
n the past 2 dec ades, there has been in creas ing aware ness that bi po lar dis or ders be gin in ju ve nile years (1) (2) (3) (4) (5) , and since 1980 di ag nos tic cri te ria for bi po lar dis or der in adults have also been used to di ag nose ma nia in chil dren. Ob sta cles to iden ti fy ing and di ag nos ing ma nia in chil dren and ado lescents es sen tially in clude the di ver sity in clini cal pres en ta tion within and across epi sodes and the symp to matic over lap with ex ter nal iz ing dis or ders com monly found in child hood, such as attention-deficit hy per ac tiv ity dis or der (ADHD) and conduct dis or der (CD) (4, (6) (7) (8) . There is con sen sus that un compli cated clas sic manic-depressive ill ness is rare in chil dren and that in the case of comor bid ity with ex ter nal iz ing dis orders, the ques tion is whether these lat ter and bi po lar dis or der ac tu ally rep re sent dis tinct ill nesses (9, 10) .
Epi de mi ol ogi cal data on bi po lar dis or der in ju ve nile sub jects are scarce and con flict ing. A com mu nity study of ado les cents in the US re ported a 0.99% preva lence rate of full-blown bipo lar dis or der (11) ; pe ri ods of ab nor mally per sis tent, elevated, ex pan sive, or ir ri ta ble mood were preva lent (5.7%), al though they did not ful fill cri te ria for bi po lar I, bi po lar II, or cy clothymia (11) . In an other sur vey of ado les cents, the preva lence of bi po lar dis or der var ied from 0.6% to 13.3%, de pend ing upon whether the du ra tion and se ver ity cri te ria were ap plied (12) . There are no com mu nity stud ies of bi po lar dis or der in pre teens. phar ma co logi cally in duced (hypo)ma nia (13) (14) (15) . Moreo ver, what seems unique to ju ve nile bi po lar dis or der is the al most in vari able pres ence of other con comi tant dis or ders. As in adults, comor bid ity is the rule rather than the ex cep tion among chil dren and ado les cents with bi po lar dis or der. In particu lar, comor bid ity with ex ter nal iz ing dis or ders has been widely re ported, even if de fini tive con clu sions have not been at tained (4, (8) (9) (10) . Other comor bidi ties, how ever, have also been ob served, in clud ing anxi ety dis or ders (11, 7) , drug and al co hol abuse (11, 16) , and eat ing and impulse-control dis orders (11, 17) .
Al though comor bid ity with anxi ety dis or ders ap pears as a clini cally rele vant phe nome non, it has not been stud ied as well as has co mo bid ity with ex ter nal iz ing dis or ders. Ak is kal and oth ers re ported that of the 44 off spring (aged 6 to 18 years old) of pro bands with bi po lar dis or der, 18.2% had ini tially received anxi ety dis or der di ag no ses in an era when the lat ter were not even part of the of fi cial di ag nos tic prac tice (1).
Bashir and oth ers noted that con comi tant anxi ety dis or ders were pres ent in 53% of ado les cents with di ag nosed ma nia or hy po ma nia (18) . In a rep re sen ta tive com mu nity sam ple of 1709 ado les cents (aged 14 to 18 years), 37 of 115 sub jects (32.2%) meet ing DSM-IV cri te ria for bi po lar dis or der or with subthresh old bi po lar symp to matol ogy were also found to meet cri te ria for spe cific anxi ety dis or ders (11) . In clini cal stud ies of chil dren with ma nia (12 years or younger), anxi ety dis or ders were found in more than one-half of the cases (19, 20) . Simi larly, Zahn-Waxler and oth ers and Sachs and oth ers both re ported an in creased risk for anxi ety dis or ders in high-risk chil dren of par ents with bi po lar dis or der (21, 22) .
Our study de scribes a con secu tive clini cal sam ple of chil dren and ado les cents with bi po lar dis or der to de fine the pat tern of comor bid anxi ety and ex ter nal iz ing dis or ders and to ex plore the pos si ble in flu ence of such comor bid ity on their crosssectional and lon gi tu di nal clini cal char ac ter is tics.
Methods

Sam ple
This was a natu ral is tic study based on a clini cal da ta base of 43 out pa tients fol lowed for a mean pe riod of 17.56 months (range 1 to 48). All the sub jects, aged be tween 7 and 20 years, were screened for psy chi at ric dis or ders, us ing his tori cal infor ma tion and a clini cal in ter view, the Di ag nos tic In ter view for Chil dren and Adolescents-Revised (DICA-R) (23) . We ex cluded all pa tients with schizo phre nia or men tal re tar dation, as well as those with poor ver bal skills (ex pres sion or com pre hen sion). These pa tients (26 male pa tients and 17 female pa tients; mean age 15.14 years, SD 3.39 years) were diag nosed with bi po lar dis or der (type I, n = 24, 55.8%; type II, n = 19, 44.2%) ac cord ing to DSM-IV di ag nos tic cri te ria. The se ver ity of the ill ness was re corded at base line and there af ter monthly for a pe riod up to 48 months.
Meas ures
The DICA-R was ad min is tered in di vidu ally to the chil dren and ado les cents par tici pat ing in the study and to their par ents. The DICA-R is a struc tured in ter view us ing DSM-IV cri te ria and or gan ized to ex plore the pres ence or ab sence of each symp tom in dif fer ent psy chi at ric syn dromes. Three trained child psy chia trists ad min is tered the clini cal in ter view. The sub ject's com pre hen sion of the ques tions was care fully assessed; if nec es sary, ques tions were re peated to clar ify the young ster's re sponse. All par tici pants in the study were consid ered com pe tent to un dergo the di ag nos tic in ter view. To reach con sen sus and im prove the re li abil ity and va lid ity of their di ag no sis, the re search cli ni cians re viewed the clini cal data from each sub ject-par ent pair af ter each in ter view. When ques tions arose, pa tients and par ents were re as sessed for fur ther clari fi ca tion. Struc tured in ter view di ag no ses were con sid ered posi tive only if DSM-IV cri te ria were une quivocally met. Our pre vi ous analy ses of chil dren and ado les cents as sessed with DICA-R re vealed a good in ter ra ter re li abil ity for the di ag no sis (κ > 0.75) (24) . The se ver ity of the ill ness at base line and sub se quent im prove ment dur ing follow-up were as sessed by means of the Clini cal Global Im pres sion (CGI).
Sta tis ti cal Analy ses
We used de scrip tive analy ses. To shed light on the pos si ble in flu ence of age at on set on the clini cal pic ture, we com pared the clini cal fea tures of sub jects whose bi po lar dis or der on set oc curred dur ing child hood with those hav ing ado les cent onset. With the aim of in di vidu al iz ing clini cal char ac ter is tics related to comor bid ex ter nal iz ing or in ter nal iz ing dis or ders, we also com pared dif fer ent sub groups with and with out comorbid ity. Chi-square analy ses were per formed on cate gori cal vari ables and un paired t-tests on con tinu ous vari ables. Fisher's ex act test and the Mann-Whitney U-test were used when ap pro pri ate. Sta tis ti cal sig nifi cance was con ser va tively set at 2-tailed 5% level (P < 0.05).
Results
In our sam ple, bi po lar dis or der type I was slightly more rep resented than type II (n = 24, 55.8% vs n = 19, 44.2%). As shown in Ta ble 1, bi po lar dis or der mean age at on set was higher than that of anxi ety dis or ders and ex ter nal iz ing dis orders. Only a few pa tients did not have any other psy chi at ric dis or der (n = 5, 11.6%); 10 (23.5%) did not show a comor bid anxi ety dis or der. Eight een pa tients (41.9%) had more than 1 anxi ety dis or der. Ob ses sive-com pul sive dis or der (OCD) was the most preva lent (44.2%) anxi ety dis or der, fol lowed by social pho bia (SP) (39.5%) and panic dis or der (PD) (25.6%). Sepa ra tion anxi ety (SA) (16.3%) and gen er al ized anxi ety disor der (GAD) (18.6%) were less fre quently re ported. ADHD and CD were pres ent in about one-quarter of the sam ple (27.9%). At base line, ill ness se ver ity ac cord ing the CGISeverity score was 4.85 (SD 0.8), in di cat ing moderate-tosevere ill ness.
Af ter di vid ing the sam ple into 2 groups based on the on set of the bi po lar dis or der (dur ing child hood [n = 20] or ado lescence [n = 23]) (Ta ble 2), we did not find sig nifi cant re la tions be tween age at on set and clini cal fea tures such as ill ness sever ity or anxi ety comor bid ity; the only dif fer ence found concerns a sta tis ti cally sig nifi cant higher per cent age of pa tients with comor bid ex ter nal iz ing dis or ders who re ported childhood-onset bi po lar dis or der. Pa tients with comor bid exter nal iz ing dis or ders suf fered from bi po lar type II more of ten than those with out ex ter nal iz ing comor bid ity (Ta ble 3). Focus ing on the pres ence of anxi ety dis or ders, we found that the pa tients with such comor did ity more of ten re ported phar macologic (hypo)ma nia, com pared with the oth ers (Ta ble 4).
Discussion
In our sam ple of chil dren and ado les cents with bi po lar dis order, the comor bid ity with anxi ety dis or ders was very prevalent; only a few pa tients did not show any comor bid anxi ety dis or der. This find ing is gen er ally con sis tent with pre vi ous re ports in the lit era ture (12, 21, 22, 7, 19, 20) . Even though bipo lar dis or der comor bid ity with ex ter nal iz ing dis or ders has been stud ied much more fre quently than its comor bid ity with anxi ety dis or ders, our data sug gest that the lat ter are more rep re sented. In ad di tion, anxi ety dis or ders like ADHD and CD an te dated bi po lar dis or der. This might ex plain Ak is kal and oth ers' chart-review find ing that the ju ve nile off spring of pro bands with bi po lar dis or der of ten ini tially re ceive anxi ety dis or der di ag no ses, among oth ers (1). This is likely in subjects with the in ter nal iz ing or anx ious de pres sive phase of bipo lar dis or der. Those in the ex ter nal iz ing phase might be ini tially di ag nosed with ADHD or CD and, in ex treme cases of psy cho sis, be di ag nosed with schizo phre nia (1).
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As in pre vi ous work (4,25) di vid ing the sam ple based on onset of bi po lar dis or der dur ing ei ther child hood or ado lescence, we found that comor bid ADHD and CD were as so ci ated with child hood on set. This find ing sug gests that a sub form of ADHD may be a de vel op men tal marker for a very early-onset form of bi po lar dis or der. Re cently, it has been sug gested that hy per ac tiv ity is the first de vel op men tally agespecific mani fes ta tion of prepubertal-onset bi po lar dis or der (26) . The high rate of comor bid anxi ety dis or ders with on set pre ced ing bi po lar dis or der in di cates that anx ious comor bid ity should be sub ject to the same con sid era tions. Hy po theti cally, if hy per ac tiv ity and CD might re flect an angry (hypo)manic be hav ioural equiva lent, we sub mit that anxi ety dis or ders might re place or co ex ist with bi po lar depres sive in hi bi tion.
A com pari son with adult anx iousBbi po lar comor bid ity might pro vide a per spec tive to un der stand the fore go ing hy po thetical for mu la tion. Fre quent comor bid ity be tween mood and anxi ety dis or ders in adults has been widely re ported in clinical (27) (28) (29) and epi de mi ol ogi cal stud ies (30) (31) (32) . In the Pisa-San Di ego col labo ra tive stud ies, we have in ves ti gated life time comor bid ity be tween PD, SP, and OCD on the one hand and mood dis or der on the other (27) (28) (29) . Dif fer ent tempo ral re la tions seemed to char ac ter ize the oc cur rence of (hypo)ma nia in in di vid ual anxi ety dis or der sub types (29) . Usu ally, SP chrono logi cally pre ceded (hypo)manic epi sodes and dis ap peared when the lat ter epi sodes su per vened. By con trast, PD and OCD of ten per sisted dur ing such epi sodes, even when they pre ceded them. There fore, in some pa tients SP might lie on a broad af fec tive con tin uum of in hibi tory restraint vs dis in hib ited hy po ma nia. In deed, Him mel hoch hypothe sized that SP might ac tu ally be long, in at least a sig nifi cant mi nor ity of cases, to a bi po lar spec trum (33) .
As ex pected, in this study, the pa tients with bi po lar dis or der and anxi ety dis or ders more of ten re ported phar ma cologic (hypo)ma nia, com pared with those with out this comor bid ity. Sev eral case re ports de scribe antidepressant-associated (hypo)ma nia in chil dren and ado les cents with anxi ety and depres sive dis or ders (34) (35) (36) , sug gest ing the need to be cautious when con sid er ing an ti de pres sant phar ma co ther apy in youths with se vere, mul ti ple anxi ety dis or ders. To clar ify the re la tions be tween anxi ety and bi po lar dis or der, their chronologi cal se quence should be stud ied thor oughly over long pe riods of time, with both ret ro spec tive and pro spec tive in quir ies. Apart from theo reti cal is sues, thera peu tic im pli ca tions should en cour age such analy ses.
In a study of off spring of pa tients with bi po lar dis or der, Ak iskal and oth ers did not find full-blown ma nia be fore pu berty (1) . Also, re port ing on the off spring of adults with clas sic bipo lar dis or der, Duffy and oth ers found pre pon der antly clas sic bi po lar dis or der that al most al ways be gan post pu ber tally (5). The pres ent analy ses do not per mit us to ex am ine this question. It is likely, how ever, that our find ings are rele vant to the broad spec trum of bi po lar ity pro posed by Ak is kal (37).
Our re sults should be in ter preted in light of spe cific meth odologi cal limi ta tions. The poor re li abil ity of both chil dren's and par ents' re call of pre vi ous epi sodes could have bi ased our find ings. Moreo ver, many chil dren with ma nia may have had early bi po lar symp toms that could eas ily have led to an in correct di ag no sis of ADHD or CD. Struc tured di ag nos tic in terview tech niques can mini mize in for mant and cli ni cian bias and may be an im prove ment over the stan dard clini cal as sess ment used in this study. Given the rela tive re luc tance to di ag nose bi po lar dis or der in young sub jects, struc tured in terviews pro vide a means of iden ti fy ing cases that might oth erwise be mi sat trib uted. How ever, ob ser va tions made over long pe ri ods of time by cli ni cians who know their pa tients well pro vide an im por tant vali da tion.
Glob ally, our find ings sug gest that the pres ence of anxi ety dis or ders may be a hitherto-neglected char ac ter is tic of juvenile-onset bi po lar dis or ders, over shad owed by the lit erature's em pha sis on the ex ter nal iz ing as pects of bi po lar ity. Clearly, more work is needed to fur ther un der stand the overlap be tween anxi ety and mood dis or ders dur ing child hood and ado les cence. That phar ma cologic (hypo)ma nia is prevalent in this popu la tion al ready un der scores the clini cal sig nificance of anx ious bi po lar ity in chil dren. Moreo ver, such comor bid ity could serve as a pu ta tive bi po lar phe no type, rele vant for fu ture ge netic in ves ti ga tions.
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Clini dal Im pli ca tions
• Comor bid ity with anxi ety dis or der is very com mon in a clini cal popu la tion of chil dren and ado les cents with bi po lar dis or der.
• Fre quent phar ma cologic hy po ma nia in di cates the need to be cautious when con sid er ing an ti de pres sant phar ma co ther apy in ju ve nile sub jects with mul ti ple anxi ety dis or ders.
• Ju ve nile anx ious bi po lar ity might con sti tute a pu ta tive phe no type within the ge netic spec trum of bi po lar dis or der.
Limi ta tions
• This was a ret ro spec tive evalua tion of life time comor bid ity,
• Re li abil ity of both chil dren's and par ents' re call of pre vi ous episodes was poor.
• Early bi po lar dis or der symp toms could be mis in ter preted as attention-deficit hy per ac tiv ity dis or der (ADHD) or con duct dis or der (CD).
